Abstract Six cases of coenurosis were reported in a local Black Bengal goat within the age group of 6 months to 1 and half years with the complaint of swelling present on the body surfaces at different anatomical sites. On palpation, the swelling was non-painful and fluctuating uniformly under the skin. All the animals exhibited almost similar signs and symptoms except for three animals which had mild gastro-intestinal problems. All the clinical parameters (heart rate, respiratory rate and rectal temperature) and blood haemoglobin levels (range 10-12 g %) were within the normal physiological limits. After sedation and restraint with Sequil (Triflupromazine HCl 1 mg/kg, IM), the cysts were removed carefully to avoid breakage. Identification was done on the basis of morphology and microscopic studies of scolices, suckers, pattern of rostellum and hooks present which gives confirmation of the cysts under discussion as Taenia gaigeri. All the animals recovered uneventfully from surgery after one week without any complications and on record there was no reoccurrence of the condition within 1 and half months of observation.
Introduction
Coenurosis caused by Coenurus cerebralis, a bladder worm stage of Taenia multiceps, is commonly occurring parasitic diseases that affects ruminants, horses, pigs and human beings (Soulsby 1982) and are frequently found in nervous system including brain and spinal cord. Nervous lesions, due to presence of cysts, lead to neurological symptoms which results in ataxia, hypermetria, blindness, head deviation, headache, stumbling and paralysis (Soulsby 1982) . Coenurosis is common in sheep and goats worldwide (Sharma and Chauhan 2006) and the cysts may reach maturity in other organs, subcutaneously and intramuscularly (Bhalla and Negi 1962; Sing and Sing 1972; Sharma et al. 1995) 
in goats.
Coenurus is regarded as the larval stage of Tapeworm species: (1) T. multiceps (Soulsby 1982) ; (2) Taenia serialis (Soulsby 1982) ; (3) Taenia gaigeri (Hall 1916) . Taenia gaigeri is considered as separate species by some authors (Yamaguti 1959; Lapage 1962; Boch and Supperer 1983) , or is regarded as synonymous with T. multiceps (Verster 1969; Verster and Bezuidenhout 1972; Soulsby 1982; Reinecke 1983 ). Adult T. multiceps and T. serialis parasites but not T. gaigeri have been reported in dogs in Turkey (Doganay 1992; Umur and Arslan 1998) . The coenurus cysts seen in locations outside the CNS in goats were recorded as T. multiceps (Bhalla and Negi 1962; Sing and Sing 1972; Sharma et al. 1995) or T. gaigeri (Hago and Abu-Samra 1980; Varma and Malviya 1989; Moghaddar 2007) . Molecular and morphological evidences have also shown that T. multiceps and T. gaigeri are not separate species but are the same strain (Oryan et al. 2010; Varcasia et al. 2012) .
The presence of such cysts is of enormous concern for goat industry and more specifically poor farmers who are mostly dependent on these animals for generation of income and maintenance of livelihood. The returns of sale depend on how healthy the animal looks alike with absence of any growth on the coat surface or subcutaneous or intermuscular regions. On record, literatures on intermuscular and subcutaneous coenurosis in goats seemed to be limited although it has a very important health and economic issues. Therefore, a thorough investigation is necessary to put the subject into papers so that it will add a new insight into this field of research.
Case history and clinical observations
On record, six cases of T. gaigeri coenurosis in Black Bengal goats were reported in the Teaching Veterinary Clinical Complex, Tripura, with no typical neurological signs such as circling behavior, visual defects, peculiarities in gait, stumbling, uncoordinated movement, hyperaesthesia or paraplegia. The case was recorded in 4 males and 2 female goats within the age groups 6 months to one and half years old. All the animals exhibited almost similar signs having normal appetite with good healthy condition except for three animals having mild gastro-intestinal problems. No signs of cerebral or neurological problems were observed and all the clinical parameters (Heart rate, respiratory rate and rectal temperature) were within normal physiological limits. The swellings measured approximately 30-40 mm on scaling. There was no history of deworming as these owners were illiterate and very poor.
On first hand observation, a swelling was seen on the body surface of the animals located at different sites-2 at the lateral neck region (Fig. 1 ) and 3 at the thoraco-lumbar regions (Fig. 2 ) and 1 on the head near right orbital rim few mm away from lateral canthus of eye (Fig. 3) . On palpation, the swellings were non-painful and fluctuating uniformly under the skin which confirmed a cyst. Surgical removals of these cysts were crucial for the owners, as these animals were meant for sale only for the meat purposes. After surgery, the gross and the morphological appearance of the cysts were evaluated and identified morphologically, according to a combination of criteria (cysts were large, white, had translucent structures and numerous protoscoleces attached to the wall; scolex had a double ring of rostellar hooks) (Clapham and Peters 1941; Wardle and McLeod 1952) .
Treatment and discussions
After overnight fasting, the animals were tranquilized with Sequel (Triflupromazine HCl 1 mg/kg, IV) to control and restrain them without much stress. The predilection sites were aseptically prepared for surgery and the animals were placed in appropriate positions as per the preferred site of surgery. Sharp scalpel incisions were made over the swellings and the skins were undermined carefully not to rupture the cysts. After all the cysts were removed (Figs. 4,  5, 6 ), subcutaneous skin sutures were carried out with chromic catgut no. 2-0 and finally the skins were closed in simple interrupted pattern with nylon. Postoperatively, a course of antibiotic (Inj. Intacef 250 and 500 mg) and analgesics (Inj. Meloxicam) were administered for 5 and 3 days respectively, followed by regular antiseptic dressings along with topical ointment (Oint. Lorexane). All the animals recovered uneventfully on 7 days except for periorbital cysts which took 10 days for complete healing of the wound (Fig. 7) . No complications were observed for surgical wounds located on neck and thoraco-lumbar regions but mild pus formation was observed for the first 5 days in case of periorbital surgical wound which subsequently healed thereafter.
For identification, all the collected larval cysts were subjected for macroscopic and microscopic examinations. Scolices were examined by stamp smear preparation and identification was carried out following the characteristics of the species (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981; Soulsby 1982) . Measurements of sucker diameters were also recorded and the size of rostellar hooks was measured according to the method of Yamashita et al. (1957) .
On macroscopic observation, the cysts were large, white and translucent, and had numerous scolexes and protoscoleces attached to the wall (Fig. 8) . The outer layer of the cysts were characterized by a very thick, fibrotic capsule while the inner layer consisted of a thin transparent wall with several scolices clumped on the inner surface attaching to the lucent germinal layer of the cysts (Fig. 9) . Mean measurements were recorded as (size 6.6 9 3.0 cm; 7.0 9 3.5 cm and 6.8 9 3.0 cm), respectively, for cyst present on the head, neck and thoraco-lumbar regions, respectively.
Microscopic examination of protoscoleces showed that each scolex has four suckers (Fig. 10 ) of 244-352 lm diameter (mean ± SD = 287 ± 29.16), one rostellum with a double crown of 22-30 hooks with hooklets (Fig. 11) . The large hooks were 163-183 lm (mean ± SD = 173 ± 5.00) in length and 43-56 lm (mean ± SD = 52 ± 3.42) in width and the hooklets were 120-133 lm in length (mean ± SD = 129 ± 4.02) and 32-49 lm (mean ± SD = 41 ± 3.66) in width.
Previous literature on Coenurosis contains considerable contradictory reports for the species of Taenia, which is capable of infecting animals and accounts for the intermediate host as well as epidemiological and anatomical site differences (Yamashita et al. 1957; Soulsby 1982) . Much of the evidence, however, has been based on the morphology of Coenurus; in particular, the shape and size of rostellar hooks (Hall 1919; Yamashita et al. 1957; Verster 1969; Edwards and Herbert 1981; Soulsby 1982) . The Coenurus cysts seen in locations outside the CNS in goats were recorded as T. multiceps (Bhalla and Negi 1962; Sing and Sing 1972; Sharma et al. 1995) or T. gaigeri (Hago and Abu-Samra 1980; Varma and Malviya 1989; Moghaddar 2007) . In the present study, the Coenurus cysts were found around the lumbar, neck and periorbital skin regions. This may reflect a different host response to the parasite in goats or, alternatively, parasitism by larvae of another cestode species, T. gaigeri (Verster 1969; Soulsby 1982; Sharma et al. 1995; Moghaddar 2007) . Published values for T.
multiceps hook lengths cover most of the range of T. gaigeri lengths (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981) ; therefore, hook lengths cannot be used to differentiate between these two species.
According to the published studies (Hall 1919; Verster 1969; Edwards and Herbert 1981) , sucker diameter was 200-342 and 310-330 lm in T. multiceps and T. gaigeri, respectively. In this case, it ranged from 242 to 352 lm. The range of values given here for sucker diameter of fresh scolices is therefore extended compared to those previously reported (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981) . The numbers of rostellar hooks were recorded to be 22-32 and 28-32 in T. multiceps and T. gaigeri, respectively (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981) . In our case, the number of hooks was 22-30. It was noted that the number of hooks in these two species (T. multiceps and T. gaigeri) was very similar to those reported previously (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981; Yoshino and Momotani 1987; Sharma et al. 1995) . These species could not be differentiated from one another by the number and shape of the rostellar hooks. According to the shape and number of hooks in the cyst, our results were similar to those of other studies (Hall 1919; Clapham 1942; Verster 1969; Edwards and Herbert 1981) . It was found that there were no significant differences in morphological features between T. multiceps and T. gaigeri. Taenia gaigeri may therefore be synonymous with T. multiceps. However, the difference in habitat of the larval stage appears to be related to the species of the host and not the parasite. This is probably due to host differences. Taenia multiceps and T. gaigeri have been differentiated on the morphological basis but no molecular methods for the differentiation of T. multiceps and T. gaigeri have yet been developed. There is therefore a wide gap in immunological studies and much remains to be done in diagnostic research to overcome the problem of Coenurosis. From economical point of view, coenurosis of T. gaigeri origin can be treated surgically without much cost followed by regular deworming of the animals with broad spectrum anbendazole to prevent its recurrence.
